5@emffiNf RESUIffi 



EQ 283 686 



SE 048 215 



AUTHOR 
TITLE 

PUB DATE 
NOTE 



PUB TYPE 



EDRS PRICE 
GESCRIPTeRS 



Lehmaniij Christine ; 

The Adult HathematiesEearher: Attitudes^ 
Expectations, Attributions. 
Apr 87 _ 

lip.; Paper presented^at the Annual Meeting of the 
American Educational Research Association (Washington 
DC^ April 23-25, 1917). z 
Reports - Resiarch/^Technieal (143) 
Speeches/Cbhilerehce Papers (159) 

SffBl/PCBI Plus Postage^ ^ 
*Adttlt Students;^ *Algebra; College Freshmen; *Coller8 
Mathematics; Higher Education; Hathematical 
Applications^ Mathematics Achievement i Mathematics 
Education^ *Hatheiaatics Instruction; Mathematics 
Skills; *H0ntraditi6hal Students; Prior Learning; 
Student Attitudes; ^Student Characteristics; Student 
Motivation 



ABSTRACT 

zz zz z=L z zzThis? study was designed to identify characteristics 
of college freshmen taking mathematics courses.^ Studehts^ehrblled iit 
basic algebr^ courses at a regional cainpus of a large midwestern 
university participated in the study* Students were administered an 
instrument which included_a: "math autobiography^ the Adult 
Mathematics Expectation Scale i^ffiSi^ and the Adult Mathematics 
Attribution Scale iAMAS)^ A significant difference in attitude toward 
mathematics was found. Students who had taken at least one coilege 
course preyicusly had a better attitude toward mathematics than those 
who were taking their first collige mathematicscbursex Older 
students also expressed more^bnfidehce bh secular mathematics tasks 
than did younger students. (TH) 
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ABSTRACT 



Many students entering edl lege today are not traditional 
eighteen-year-olds straight_out of high school, our 
students often are older^ often did not take cdllege-prep 
courses in high_schooi^ often are facing occupational and 
family^pressures unknown to the more traditional college 
student, if we are to design apprbpriate_c6urses and 
currxcula, if we are to plan and implement effective 
j-nstructional strategies for _ these students, we^must know 
more about them than just their current level of 
mathematical achievement , 



Students enrolled in basic algebra courses at a regional 
campus of a large midwestern University participated in a 
study designed to investigate characteristics of this new 
and growing stUdeht_pbpulation; Results indicate that 
certain affective variables are related to the students' age 
and re-entry status. It is suggested that these variables 
be considered as instructors interact with their students. 
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- The- A<5ult Mathematics -Learner : 
Attitudes, Expectations > Attributions * 

As the nation becomes increasingiy aware of the desirability 
of life-lo^ig learningi pctstsecondary institutions are 
increasingly facSd with a rauch more varied clientele than 
that to which they may have become accustomed. 8d longer 
are nearly all our entering students eighteen years old and 
fresh from high school, Now> our students often are older, 
often did not ^ take col lege -prep courses in high school, 
often have suffered job loss or family upheavals that they 
perceive as having forced their return to school. 



Partietlariy in mathematics are We: fihdihg_ our selves facing 
students for whom we are unprepared^ -We believe that math 
learning is cumulative--that certain prerequisite facts > 
concepts > and procedures must be assimilated before hew' 
learning can occur* We are therefore accustomed to giving 
placement tests* However, these tests measure only the 
studentls current level of mathematics achievement . They do 
not take into account thez student 'sbwh-perception of that 
achievement, nor of herself or himself as a mathematics 
learner. They do hot consider the student's expectations 
for success at mathematical tasks, nor do they take into 
account the_student ' s causal ascriptions for success and 
failure at such tasks. 

it is possible that these perceptions, expectations, and 
attributionsmaybe at least as important as current 
achievement level in the student's ability to profit by 
instruction*- There seems to be ample evidence in the 
literature to support h^^otheses positing the importance of 
such relationships {e,g.^=Sraead and ehase, 1981; Shaw and^ 
eostanza: 1982; BardWell l984;^Eent, Brown, and Larkin, 1984; 
and Marsh, Cairns, Relieh, Barnes, and Debus, 1984). 



It is also possible that these perceptiohs;, expectations, 
and attributions, the relationships a.'Sohg them, and their 
importance for student learning outcomes, may be different 
for the adult learner than for the traditional college 
student. Even when we_bnly consider adult learners in a 
ts^ical college classroom environment (rather than the 
plethora of other^ less traditional educational programs and 
situations in which they may be fbUhdU we are considering a 
group which is anything buthomogenebusi it is impossible 
to describe a I't^ical" adult learner with respect to age^ 
fSSo?^®-*^^^^^^^' eveh_ educational background (Campbell, 
1983).^ They bring a wide range of previous experiehee, both 
with the mathematical content and with the edueatibnal 
enterprise*__They exhibit differences in such factors as 
general experience of academic and hbh-aeaderaic success and 
failure, time management skills br lack thereof, levels of 
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?®i^i?°?^^?^^°e^and self -monitoring, amount, of ti^^ ehei:^, 
jnd financial resources available > and so _ forth (Behr and 
Bright^ 1983) . Theymay have travelled widely divergent 
patiis to reach our classrbomsi fhese richly varied^ 
bacKgrounds mean that the internal cognitive and affective 
contexts^within which their learning will take place are 
also richly varied. Their instructors must contend with 
these students' feelings of helplessness^ their doubts of 
their _own ability Jo learn > their^rais trust or downright fear 
of school, and perhaps :rabst_ challenging of all, their 
tendency to give up under pressure and drop out of the 
program (Campbell, 1983). 

The^bbjective of the: present study iis to investigate 
characteristics of: this hew^ahd^growing student population. 
We must ^ of course know something about the entering 
student's educational^background and current achievement 
lever in order^ to place that student appropriately. More 
importantly, ^we must know how their perceptions of their 
mathematics backgrounds, of their _ expectations and 
attributions^ of success in mathematics, and of themselves as 
roathematic? learners relate to achievement if we are to 

f,^2JI2 l^f f "^^""f strategies, and iraplemeht them 
successfully. Since^it is desirable to place every student 
in the course most appropriate to his or her situation, and 
since the returning adults are coming to us from such a wide 
range^of ^situations, none of them the traditional straight- 
put-of-hign-schobl, it is apparent that a careful look at 
the adult learner population is in order. 

Method 

Respondents Apprpximately 3 5B students enrolled in 
mathematics courses at a regional campus of a large 
midwesternuniversity^have participated in ah ongoing study 
Of adult mathematics learners of them, apprbximateiy 100 
were enrolled^in a basic algebra course, and this is the 
group of respondents reported on here. Some were surveyed 
only_at the beginning of their course, some only at the end 
Of _ their course, and some both at the beginning and at the 
end • 

Xnstrumeht^Besides personal and academic demographic 
information sheets, the instrument developed for the studv 
comprises three major parts: »^uuy 

ll,,The^"Math^ Autobiography" is a set of ten sentence 
stems^designed to^elicit students ' perceptibhs of themselves 
as math learners and of their own experiences with 
mathematics. 



= i 1 T^f^^^it Mathematics Expectation Scale (AMES) is 
a set of eight Likert-type^items, each containing a brief 
description bf a mathematical task. Half the tasks are 
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-iri^nature, half are from everyday life (referred to 

as^secular tasks ).: The student was^asked to imagine him- br 
nerseir in each situation, and £5 cnSose the response that 
would show "how you expect you would do then." The five 
response choices ranged from "wouldn't be able to do it at 
tiy;™^S°.hr^^^^"^^^^f'' ^° f^" each item. Responses were 
f^rJfnSnf-fr?^^®f to 1, yielding scores indicating 

the student s level of expectation of success at academic 
and secular mathematics tasks . The AMES was designed for 
this^study.. Its reliability, as calculated by Eronbach's 
coefficient alpha, was 0.78, which was considered 
acceptable i 



:3._ The Adult Mathematics Attribution Scale (AHAS) was 
patterned after the Mathematics Attribution Scale (MAS) 
which was developed^ by Fennema, Wolleat, and Pedro (iStl) 
for^use^with^secondary school:: students. The AMAS items were 
designed to be more suitable for college students 
particularly::adult college students, than those oA the MAS. 
AS:On,the AMES, ^ eight mathematical situations are described; 
four are academic, four secular. Two situations of each 
type (academic or ^secular) are described as resulting in 
success,^ and two of each tjpe as resulting in failure at the 
roatiismatical task. For each of the eight situations, four 
possible _ reasons are given to aeeouht for the indicated 
outcome: (success or failur el. ^ These four reasons correspond 
to the ascription catesgbries identified by attributibh 
theorists^^^leVel of ability, level of diffieuity of task, 
level of effort expended, and level bf luck or bhahce 
^*?^°^s.^^Tfae respondent was asked to rate the extent to 
which each possible: reason wbUld apply to himself or herself 
in that success or failure situation, ranging from 1 (hot 
the reason at all for me J to 5 (definitely the reasbh for 
me). Thus there^ are in effect, 3J,iteffls, sUnfined and fescaled 
?^^f "i;to l^scale as for the, AMES, yielding eight scores 
indicating the student's level of attribution of success and 
of failure at mathematics tb each bf the four "causal" 
areas : 



iA Success, Ability pa Failure, Ability 

ST Success, Task ft Failure, Task 

SE success. Effort fe Failure, Effort 

SL Success, Luck p£ Failure, Luck 

in order to investigate the question of attributibhs, we 
here consider the^ student • s attributional style * This 
variable is derived from the subscores bn the AMAS. It is 
scaled from^-ltO:l, where a value bf 1 indicates a strong 
^mastery" orientation and ^1, indicates a strong "learned 
helplessness" orientatibh (Klbbstermah, 1986). 

HQflfi?^®^L°S^^.°^ ^^^.^''^^^^®^^ be found in Lehniahh 
(1986). Students completed the instrument anonymbusly; 
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aaministration required about twenty minuted du^irig a 
regular class period. 



Discussion of Results 



Student Characteristics 

ft total 98 students remairied_in^the subject pool after 
illegible or incomplete survey forms were eliminated from 
consideration. Qf^the 98 respondents, 60 (61.2%i were women 
and 38 (38.8%J_were men. Nearly half the respondents 
146^9%) were age 20 or les?; ages ranged from 17 to 63, with 
a median age of 22^ Of ^ the group of respondents age 20 or 
less^ 52.2% were men. In fact, 63.2% of the men, but only 
36.7% of thez women, were under 20, and 13.3% of the Women, 
but only 2.6% of the men, were over 35 years old. 

^ong the respondents, 63.3% Were classified as re-entry 
students : tho?e who had been but of high school two years 
or more before entering ebllege^^or who did not obtain a 
high school: diploma, ahd_for whom this was their first 
college math course. These students were of course older 
thah^the_noh-re-entry students: mean age was 27i2, while 
for the entire respondent group it: Was 24£8.-^ The re-entry 
group also contained a significantly higher proportion of 
women than the entire group (69; 4% of the re-entry group, 
compared to 61.2% overalli Only half the men, but 71.7% of 
the women, were classified as re-entry students. 

In general, we can say that the respondent group has more 
women than men, that the: Women are generally older, and that 
they are more likely to be in a re-entry situation than are 
the men. 

Attitudes 

No significant differences were found between men and women 
on the proportion who said they did or did not like 
mathematics. This was the--case whether survey data was 
gathered at the beginning or at the end of the course* Nor 
Was any significant relationship observed between age of 
respondent and expressed liking for mathematics. Moreover, 
among students f or: whom a score is available both at the 
beginning and at the end of the_course, no significant 
difference appeared between the level of expressed liking 
at the beginning and at the end of the course. However^ 
when respondents with only one attitude score ibegihhihg or 
end of^ course) are included t the group difference is 
significant. Among the students surveyed at the beginning 
?f 22.4% said that they disliked mathematics, 

25.4% said theywere indifferent^ and 52.2% said they liked 
mathematics. When surveyed at the end-of the course, only 
11.3% said they_disiiked mathematics, 9.4% said they were 
indifferent, and 79.2% said they liked mathematics i 
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ft _ significant difference in attitude^ towards mathematics 
also appeared between respondents who were beginning their 
first college mathematics course and chose who had tafceh at 
least one such course previously. When surveyed at the 
beginning of _^ the course, only 46.5% of the ihcxpef iehced 
students said they liked mathematics^ 23^3% expressed 
indifference, and 30.2% said they disliked mathematics. 
Among the experienced students^ 65.2% said they liked 
mathematics> 30.4% said they were indifferent^ and only 4.3% 
said they disliked mathematics. However > when surveyed at 
the end of _the course, there were no attitude differences 
between experienced and iiiexperiehced students. 

Interpretation of ithese^results is not perhaps as simple as 
It may seem. At first glance we might think that since 
students surveyed at the end of a course express a higher 
degree bf_liking for mathematics than do students surveyed 
at_the beginning, therefore we may be seeing ah actual 
improvement: in students V attitudes towards ^mathematics as 
they make their way through our program. That may be the 
qase , but the present data cannot support the improvement 
hypothesise^ The finding of no significant difference in 
pre- and post^course attitude among: students for whom both 
measures are available^ coupled with the very low number of 
students beginning a seccjhd ibr laterj math course who said 
they disliked mathematics^ suggests an alternate 
explanation. We may suspect that the reason pbst-eburse 
attitudes are_sb much better than pre-cburse attitudes is 
that the students who dislike mathematibs when the course 
begins are more likely to leave the bourse prematurely and 

thus not tb be surveyed at the end. 

Expectatibns 

Age bbre a sighificaht relation tb expeetatibhs in the 
secular realm, both pre- and -pbst-ebur^.e, with older 
students expressing more cbhfidence than younger studehts. 
When the tasks in question were more academic^ studehts of 
all ages expressed about the same level of expectatibh of 
success . Sex also was related to expectatibh bf success at 
ftiathematical tasks, but only on academic tasks and only when 
students were surveyed at the beginning^ bf the course. Men 
tended to express more confidence in their likelihood of 
success than did Wbmeh. 

Unsurprisihgly^ expectation of success at mathematical tasks 
was significantly and positively related tb expressed liking 
for mathematics. This was the case for bbth academic and 
secular mathematics tasks. The correlation appeared both 
among respondents surveyed at the beginning of their course 
and among thbse surveyed at the end. 
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?9™fwSat surprisingly, students who. had_ taken a previous 
cpiiege mathematics course expresse^^ levels of 

expectation of success at_ secular mathematical tasks than 
did students beginning their first college mathematics 
course. This may be becaase in general the students who 
have^taken^a^previous course are cider than the itudents who 
are beginning their college mathematics sequence with this 
course. On academic matheSaticaI_tasks there was no 
significant difference • ^expectation of success between 
experienced and inexperienced students. 

There_was a significant correlatibhbetweeh-sc oh the 
pre-course placement test and pre-cburse expectations of 
success at academic mathematical tasks. There was also a 
significant correlatioh-between scores on the final exam in 
thecourse and pbstrcourse expectations of success at both 
academic and secular mathematical tasks:. Apparently these 
students do have a fairly accurate match between their 
estimate of their chance of; success, and their actual level 
of juccess. What we don't know is whether they are simply 
making an accurate prediction based on prior experience, or 
arein some way setting themselves up for success or 
failure. Is this an educated guess or a self-fulfilling 



fettribut ions 

There were no significant sex differences in attributibhal 
styie^_This was the case for both acaderaic_and secular 
situations^ and fo^ both pre- and post-course measures of 
attributional style. Age, hbwever^^was related to academic 
attributional style. Older students exhibited a stronger 
mastery or ientatibh than younger students when measured at 
the^begihnihg of the course, but not at the end^ When the 
tasks were secular, no relation appeared between 
attributional style and age. 

Attribution style was related to the expressed liking for 
mathematics . Students^ who said they liked mathematics 
displayed a stronger mastery orientation than students who 
said they_did^not. This relationship appeared both among 
the students surveyed at the begihhirig of their bourse and 
among those surveyed at the end. It held both for academic 
and secular situatibns. 
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No significant differences in attributional style were 
apparent between the groups of students surveyed at the 
beginning of their course and^thbse surveyed at the end 
Between respondents in their first college mathematics 
course and those who had already^ taken one, there was a 
difference in attributibhal style in academic situations. 
The experienced students exhibited a stronger mastery 
orientation than did the inexperienced students^ This was 
the case only in the group surveyed at the beginning of the 
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course; the post-CQurse_ measures of attributional styie> 
like the post-course measures of other variables > showed ho 
relation to whether or not it was the students' first 
ebllege mathematics course. 



Attributional style Was hot related to students' scores on 
Jhe_pre-course placement test. Scores on the final exam, 
however were positively and significantly correlated with 
level of mastery orientation measured at the end of the 
course, both for academic and for secular situations. 

The relationship betwrah level of expectation of success and 
level of mastery oriectction in attributional style was 
positive and significant, for both academic and secular 
situatibhs_when respondents were surveyed at the beginning 
of their course, and for secular situations when they were 
surveyed at the end. Since the measurement instruments were 
so similar^ however, this mast^be regarded as a tentative 
finding, it is not_clear how much of the relationship is a 
function of the relationship between the form of the AMES 
and that of the AMAS. 



We may summarize, then by nbting^that attributional style, 
as here defined and measured^ seems to bear little 
relationship to the _ age or sex of the students, it does 
seem to be related to the student's attitude towards 
mathematics, it also seems to be related to actual 
mathematics achievement, with higher-achieving students 
expressing a stronger mastery orientation than lower- 
achieving students. Attribution style may also be related 
to expectation of success. 

Implications 

It is in the mathematics: education cosmology that 
successful experience with_mathematics will engender greater 
confidence in future^success, which will lead to greater 
persistence at mathematical tasks, which will result in 
higher levels of^mathemati.cal achievements According to 
this view, we simply place students at a course level which 
will ensure their success, and the_rest will follow 
naturally^ The current study^suggests that particularly for 
older re-entry students^ this process may be more 
complicated^ : Qur task-may include more than simply 
designing and- using a placement test based on current 
achievement level. If the student does hot feel in control 
of his or, her own success— if,, for ^example, he or she 
tends to attribute success_tb_the teacher ' s ability, or tb 
an^asy test, or tb the_luck of having picked the right 
material to study ior to leave out) — then the student's 
confidence in^his or her own ability tb: learn or to cbhtrol 
the effort expended will not be strengthened by eacperienc* 
of ^success. If the student ' s current achievement level 
bears little or no relation tb his or her confidence in 
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future success or to his or her. feeling of maitery in 
mathematical:Situations> then providing successful 
experience will not necessarily lekd to greater persistih5e. 

Cprtaihiy this^is hot an argument against the use of 
placement tests. Rather, it iS; a reeommehdation that 
placement in an appropriate mathematics course not be seen 
S ?hnjnS^®S student success. Persistence oh the part 
of the student is a necessity also, and without some 
expectation of success persistence is weakened. 

It^also seems^to be the case that a positive attitude is 
related to expectation and to a^ sense of mastery, although 
It IS, not clear^which is^ antecedent. To change another 

the attempt to do^so should not be abandoned^ nor should it 
be considered outside the scope of ah instructor's task. If 
we see ^ourselves as : empowering bUr students, as freeing them 
from^irreievant restrictions on their own potentiil and I 
^^^^J°^^^ '^^^f^'^^=^^ ^^is li9ht, though we may not 
usually be so explicit about it - we are goirtg to have to 
address any variable which may come between ability and 
achievement. 
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